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CLAIMS 



1 . Polymers comprising a polymer backbone h/ving pendant groups 
obta.nable by polymerizing monomers having sue/groups, characterized in 
mat sa.d polymers are obtained by copo.ymerizJ monomers of at least three 
different classes selected from: ' 

(a) monomers having sulphate grout _ 

(b) monomers having sulphonate grZups 

(c) monomers having sulphamate cfoups, and 

(d) monomers having polyoxyalkyfene ether groups 



2. 



Polymers comprising a polymer backbone having pendant groups ' 
obtamable by polymerizing monomers having such groups, characterized in 
that sa>d polymers are obtained by copdfymerizing monomers of at .east three 
different classes selected from: / 

(a) monomers having sulphite groups 

(b) monomers having sulpWnate groups 

(c) monomers having sZldhkfllate groups, and 

(d) monomers having p^b4oxyalkylene ether groups 

(e) monomers having zvtftterionic groups 

3. Polymers according to Cla/m 1 or 2 characterized in that said monomers 
m Classes (a), (b) and/or (c) havfe the formula 

CH 2 =CR 1 -/(=0)-Z 1 -R 2 -Y 1 -X 1 

where 

R<\ is H or CH 3 ; 

R 2 is a linear or branched alkilene of 2-10 carbon atoms, phenylene, phenyl 
alkylene with 1 -1 0 carbon atolms in the alkylene structure or the 
polyoxyalkylene structure [QH 2 -CHR-| -0] n where Rl is H or CH 3 and n is from 
2 to 50; / ° 

is oxygen (-O-) to give afi ester linkage or secondary amine (-NH-) to give 
an amide linkage; I 
Y-j is (-O-) or (-NH-) or is absent; and 
X-| is sulphonate (-S0 3 ~). I 
together with an acceptabfe balancing cation. 
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4. Polymers according to Claim 1 or 2 characterized/ that said monomers 
in Classes (a), (b) and/or (c) have the formula: 

CH 2 =CR 1 -R 2 -Y 1 -X 1 

where 

R|isHorCH 3 ; 

R 2 is a linear or branched alkylene of 1-10 carbon/toms, phenylene, phenyl 
alkylene with 1-10 carbon atoms in the alkylene s/ructure or the 
polyoxyalkylene structure [CH 2 -CHR r O] n whe/e Rl is H or CH 3 and n is from 
2 to 50; ' ° 

Yj is (-O-) or (-NH-) or is absent; and 
X-j is sulphonate (-S0 3 ~). 
together with an acceptable balancing catio/ 

5. Polymers according to any one of (6laims 1 to 4 characterized in that the 
monomer containing sulphate groups is /elected from salts of 2-sulphatoethyl 
methacrylate, 2-sulphatoethyl acrylateJ^ulphatopropyl methacrylate, 3- 
sulphatopropyl acrylate, 4-sulphatob^MieJhacrylate, 4-sulphatobutyl acrylate 
allyl sulphate, methyl allyl sulphate, W6uten-1 -sulphate, 3-buten-2-sulphate 2- 
methyl-2-propane-1 -sulphate, 2-metb(yl-3-buten-1 -sulphate, 3-methyl-3-buten-1- 
sulphate, 2-sulphatoethyl methacryjamide, 2-sulphatoethyl acrylamide, 3- 
sulphatopropyl methacrylamide, 3-iulphatopropyl acrylamide, 4-sulphatobutyl 
methacrylamide, 4-sulphatobutyl afcrylamide, sulphato polyoxyalkylene 
methacrylate, and sulphato polyoxyalkylene acrylate. 

6. Polymers according to anfy one of Claims 1 to 5 characterized in that the 
monomer containing sulphonate groups is selected from salts of 2-sulphoethyl 
methacrylate, 2-sulphoethyl acrylate, 3-sulphopropyl methacrylate, 3- 
sulphopropyl acrylate, vinyl sjilphonate, allyl sulphonate, methyl allyl 
sulphonate, p-styrene sulphc/nate, 2-acrylamide-methylpropanesulphonate, 3- 
sulphopropyl ethoxy methac/ylate, 3-sulphopropyl ethoxy acrylate, 3- 
sulphopropyl polyoxyalkylerie methacrylate, and 3-sulphopropyl 
polyoxyalkylene acrylate. 



7. Polymers according/to any one of Claims 1 to 6 characterized in that the 
monomer containing sulpttamate groups is selected from salts of 2- 
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sulphamatoethyl methacrylate, 2-sulphamatoethyl acrylate./sulphamatopjopyl 
methacrylate, 3-sulphamatopropyl acrylate, 4-sulphamatoJ^rtyl methacrylate" 4- 
sulphamatobutyl acrylate, allyl sulphamate, methyl allyl s/phamate 2- 
sulphamatoethyl methacrylamide, 2-sulphamatoethyl a/ylamide 3- 
sulphamatopropyl methacrylamide, 3-sulphamatoprorJTacrylamide 4- 
sulphamatobutyl methacrylamide, 4-sulphamatobut/acrylamide, sulphamato 
polyoxyalkylene methacrylate and sulphamato pol/oxyalkylene acrylate. 

8. Polymers according to any one of Claim/ to 6 characterized in that 
said monomers in Class (d) have the formula/ 

CH 2 =CR 3 -C(=0)-0-[Cl7-CHR 4 -0] n -R 7 
where R 3 and R 4 , which may be the same/or different, are each H or CH 3 - R, 
is H or alkyl with from 1 to 5 carbon atom/ and n is from 2 to 50. 

9. Polymers according to any o/eMlaims 1 to 8 characterized in that 
sa,d polymers comprise heparin mfeoO^its having heparin, linked to a 
polymerizable moiety having a carbon-carbon double bond. 

1 0. Polymers according to an/ one of Claims 1 to 8 characterized in that 
said polymers comprise monor/er units having hirudin, warfarin or hyaluronic 
acid linked to a polymerizable/moiety having a carbon-carbon double bond. 

1 1 • Polymers according tb Claim 9 characterized in that the heparin 
monomer units comprise v/nyl, allyl, methallyl, acrylate or methacrylate groups. 

1 2. Polymers according to Claim 9 or 1 1 characterized in that the heparin 
monomer has the formiila: 



or 



CH 2= CR 5 -C(=G;)-0-CH 2 -CHR 6 -[0-CH 2 -CHR 6 -] n -0-C(=0)-Heparin 



CH 2 =CR 5 -C(iO)-O-CH 2 -CHR 6 -[0-CH 2 -CHR 6 -] n -0-C(=O)-0-Heparin 
where R 5 and R 6 , ^hich may be the same or different, are each H or CH 3 ; and 



n is from 0 to 49 
13. 



Polymers/according to any one of Claims 1 to 12 characterized in that 
said polymers/ontain additional monomer units derived from acrolein. 



WO 97/41164 



PCT/GB97/01173 



30 



14. A medical device having a coating of a polymer according to anyone of 
Claims 1 to 13. 

1 5. A method of forming a coating of a polymer according to an/one of 
Claims 1 to 14 on a medical device, characterized by forming an/ungelled 
partial polymer by reacting a solution of an amine polymer with4 crosslinking 
agent, activating the medical device by solution coating with^aid partial 
polymer, and depositing the polymer on the resulting activated medical device. 

1 6. A method according to Claim 1 5 characterized i/that the amine polymer 
is polyethylene imine. ' 

1 7. A method according to any one of claims^ and 1 6 characterized in that 
the crosslinking agent is an aliphatic monoisocvanate or diisocyanate. 

1 8. A heparin monomer having the formula: 
CH 2= CR 5 -C(=O)-0-CH 2 -CHR 6 -[QZH 2 -CHR 6 -] n -0-C(=O)-Hepahn 

or 

CH 2= CR 5 -C(=0)-0-CH 2 -CH^(cw 2 <CHR 6 -] n -0-C(=0)-0-He P arin 
where R 5 , R 6 and n have the meanings given in Claim 12. 

1 9. A method of forming a hep/rin monomer according to Claim 1 6, 
characterized in that a hydroxyl terminated compound of the formula: 

CH 2 =CR 5 -C(=O)-0-CrV-CHR 6 -[O-CH 2 -CHR 6 -] n -0H 
is reacted with carbonyldiimiaizole to form an activated imidazoyl carbonate of 
the formula: 

CH 2 =CR r C(=0)-c/cH 2 -CHR 2 -[0-CH 2 -CHR 2 -] n -0-C(=0)=lm 
wherein R 5 , R 6 and n ha/e the meanings given in Claim 18 and the activated 
imidazoyl carbonate is coupled with heparin at a basic pH. 

20. A coating material comprising a polymer according to any one of claims 
1to13. 

21. A coatino/ material according to Claim 20 characterized in that it is 
adapted for use 7 on a surface of a medical device. 



